Introduction {#cesec10}
============

Distal anterior inferior cerebellar artery (AICA) aneurysms are extremely rare and account for only 0.025% to 0.1% of all cerebral aneurysms. Morphologically, distal AICA aneurysms tend to be more dissecting or fusiform than saccular. The aneurysm most often occurs in a region unrelated to the bifurcation of the AICA. It is often necessary to trap the parent artery, because of morphological problems with the artery. Therefore, the treatment of AICA is often difficult.

Case report {#cesec20}
===========

A 61-year-old woman experienced a sudden onset of headache and vomiting while bicycling and was transferred to a neighboring hospital by ambulance. Because computed tomography (CT) revealed subarachnoid hemorrhage (SAH), she was transported to our hospital. On admission, she was alert. Her neurological status was World Federation of Neurological Societies grade I. CT showed SAH, predominantly in the right ambient cistern ([Fig. 1](#fig1){ref-type="fig"}). Three-dimensional CT (3D-CT) angiography could not identify the ruptured aneurysm with motion artifact. Digital subtraction angiography showed a saccular aneurysm in the distal aspect of the meatal loop of the right AICA ([Fig. 2](#fig2){ref-type="fig"}). Since craniotomy was judged to be difficult from the region of the aneurysm, we planned endosaccular embolization using coils. The patient and her family were advised about the possibility of parent artery occlusion, and they gave their informed consent to perform endosaccular embolization.

Under general anesthesia, a 5-Fr guiding catheter (Envoy; Johnson & Johnson Company, Miami, FL, USA) was navigated via a transfemoral arterial access over a guidewire into the left vertebral artery (VA). We first tried to approach the aneurysm by using an Excelsior SL-10 (shaping angle of the tip is 45°, 1.7F/ 2.3F, Boston Scientific, Fremont, CA, USA). Because the approach angle to the right AICA through the right VA was smaller than that through the left VA, a microcatheter was inserted into the left VA. The right AICA was tortuous, but it could be used to approach the aneurysm by using an Agility 10 soft-tip guidewire (0.010 inch, Johnson & Johnson Company). The aneurysm was located in the distal aspect of the meatal loop. The collateral circulation of the distal AICA was not determined. Therefore, endosaccular embolization was attempted as the first choice. Although the aneurysm had a relatively wide neck (fundus: 3mm, neck: 2mm, fundus/neck ratio: 1.5), it was successfully caged using a 3D coil (Cerecyte Micrusphere, 3 mm × 5.4 cm; Micrus Corp., San Jose, CA, USA), and a distal branch was preserved. Two filling coils (Microplex hypersoft, 2 mm × 6 cm; Terumo, Japan & Cerecyte Ultipaq, 2 mm × 4 cm; Micrus Corp., San Jose, CA, USA) were packed into the aneurysm sac. Complete obliteration of the distal AICA aneurysm was successfully achieved ([Fig. 3](#fig3){ref-type="fig"}).

The patient's postoperative course was uneventful, and she was discharged from our hospital without any neurological deficits. Followup magnetic resonance angiography 14 months after the endovascular surgery revealed complete aneurysmal embolization ([Fig. 4](#fig4){ref-type="fig"}).

Discussion {#cesec30}
==========

The AICA originates from the basilar artery, usually as a single trunk, and encircles the pons near the abducent, facial, and vestibulocochlear nerves ([@bib1]). The main trunk from the AICA that is associated with the facial and acoustic nerves is divided into three segments, the premeatal, meatal, and postmeatal, near the porus acusticus internus. Approximately 77% of the auditory arteries originate from the premeatal segment, 21% from the meatal segment, and 2% from the postmeatal segment. Therefore, the proximal occlusion of the meatal segment frequently causes hearing disturbances.

The most common treatment for distal AICA aneurysms is neck clipping or parent vessel occlusion. Aneurysms of the distal AICA most often occur between the facial nerve and the acoustic nerve. Therefore, a direct surgical approach to an AICA aneurysm is difficult, and the complication rate is high.

Recently, there have been reports on 20 cases of distal AICA aneurysms treated by endovascular surgery ([@bib2], [@bib3], [@bib4], [@bib5], [@bib6], [@bib7], [@bib8], [@bib9], [@bib10], [@bib11], [@bib12], [@bib13], [@bib14], [@bib15]). The characteristics of the patients and aneurysms are summarized in the table. The study included 6 men and 14 women, with a mean age of 60.1 years (range, 20 to 85 years). The aneurysm location was the premeatal segment in 5, the meatal in 6, the postmeatal in 4, multiple in 1, and unknown in 4. Distal AICA aneurysms tended to be dissecting or fusiform. In that study, occlusion of the parent artery was performed in 85% of the cases. Neurological complications occurred in 7 (35%) of the 20 patients: 5 had hearing disturbances, and 2 had cerebellar infarctions. Aneurysms in the meatal loop were most frequently associated with complications, and had a complication rate of 66%. Therefore, the location of the aneurysm is important when deciding whether to perform endovascular parent artery occlusion. The internal auditory artery, which diverges from the neighborhood of the meatal loop, must be preserved. In addition, because blood flow disorders of the internal auditory artery may develop due to retrograde thrombosis after embolization, it is necessary to consider the regions that will be affected by embolization. Collateral circulation from the PICA is more likely when an aneurysm exists in the distal than in the meatal loop. However, it is difficult to evaluate the collateral circulation in the acute period. Although only a few cases have been reported thus far, endosaccular embolization appears to be a safe and effective treatment.

The parent artery is preserved during an endosaccular embolization, which avoids many complications. However, in many cases the AICA aneurysm is unfit for endosaccular embolization, and in such cases, it is also often difficult to use a microcatheter. Of the 20 patients reported in the previous studies, four underwent an endosaccular embolization. Kato et al. considered that the enlarged AICA, which served as a feeding artery for arteriovenous malformation, facilitated the embolization of the aneurysms ([@bib9]). Kusaka et al. reported that a rupture was caused during the first endosaccular embolization, which ended in insufficient embolization, and caused a subsequent rerupture ([@bib11]). This resulted in another endosaccular embolization. Choi et al. reported a case of rerupture following endosaccular embolization for a dissecting aneurysm of the distal AICA with parent artery preservation, which was treated again successfully by parent artery occlusion ([@bib10]). Therefore, an endosaccular embolization is never an easy technique for distal AICA aneurysms. The choice of the guidewire is also important for leading a microcatheter into the aneurysm. To achieve successful endosaccular embolization, a good understanding of the characteristics of each coil and their use is necessary. Moreover, at present, since parent artery occlusion is selected when endosaccular embolization is difficult, it is important to obtain informed consent about the potential occurrence of complications associated with the procedure.

Technical considerations in endosaccular embolization for AICA distal aneurysm {#cesec40}
==============================================================================

Approaching from the contralateral side of the VA gives an advantage in advancing a microcatheter to a tortuous artery like a distal AICA, because it makes an obtuse angle. It is essential to navigate a microcatheter with a small caliber and a soft tip preceded by a soft-tip guidewire. First, it should be gently advanced into the distal portion of the AICA beyond the aneurysm. Second, the microcatheter should be pulled back slowly near the aneurysmal neck, which will enable the navigation of the microcatheter into the aneurysmal lumen safely. Third, caging using a 3D coil, followed by filling coils, is effective for a broad-neck aneurysm (similar to this case), in attempts to preserve a parent artery.
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![61-year-old female with ruptured distal anterior inferior cerebellar artery aneurysm. A plain CT scan on admission showing thin subarachnoid hemorrhage, mainly in the right ambient cistern (arrow).](gr1){#fig1}

![61-year-old female with ruptured distal anterior inferior cerebellar artery aneurysm. An anterior-posterior view (A) and lateral view (B) of the preoperative digital subtraction angiography of the right vertebral artery showing a saccular aneurysm of the anterior inferior cerebellar artery in the distal aspect of the meatal loop (arrow).](gr2){#fig2}

![61-year-old female with ruptured distal anterior inferior cerebellar artery aneurysm. An anterior-posterior view of the postoperative digital subtraction angiography of the right vertebral artery showing complete endosaccular embolization (small arrows). The distal branch is preserved (arrow).](gr3){#fig3}

![61-year-old female with ruptured distal anterior inferior cerebellar artery aneurysm. Magnetic resonance angiogram taken 14 months after the endovascular surgery demonstrating no aneurysm (arrow).](gr4){#fig4}
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